Transmyocardial revascularization and vascular endothelial growth factor administration enhance effect of cell transplantation for myocardial infarct repair in rats.
To test the hypothesis that transmyocardial revascularization and vascular endothelial growth factor (VEGF) administration would enhance cell transplantation effect for myocardial infarct. After ligation of left anterior descending coronary artery, the recipient rats were treated with transmyocardial revascularization. Ten minutes after transmyocardial revascularization, recombinant murine VEGF165 was injected into the clot of the drilling channel and the myocardium bordering the channel. Two weeks after transmyocardial revascularization, differentiated cells from embryo stem cells were injected into the infarcted myocardium and vascular endothelial growth factor was injected again in the same dose. Four weeks after the differentiated cells were grafted, cardiac function was assessed by hemodynamic measurements. Capillary density and infarct size in the infarct region were measured with a previous experimental method. Graft histology and morphology were also evaluated. Four weeks after the differentiated cells were grafted, myocardial infarct rats treated with transmyocardial revascularization and vascular endothelial growth factor showed a significantly higher cardiac function in hemodynamic measurements (P<0.01) than other control groups. A significant increase in capillary density and reduction in infarct size were observed in the infarct hearts of the myocardial infarct rats under combination therapy (P<0.01). Before differentiated cell transplantation, transmyocardial revascularization and vascular endothelial growth factor administration caused an angiogenesis effect to enhance neovascularization. It may be superior in attenuating the progression of cardiac dysfunction in the rat model compared with the myocardial infarct rat transplanted cell alone.